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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1 to 9, 1 1 to 19, and 21 to 29 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Ozawa. 

Regarding independent claim 1 , Ozawa discloses a method of postfiltering a 
signal, comprising: 

"receiving a distorted input signal that includes an embedded corrupting signal, 
wherein the embedded corrupting signal is statistically related to the undistorted sound 
signal" - signal S(n) is a distorted input signal, in that it has a noise components 
(column 5, lines 54 to 64: Figure 1); statistical properties of the signal are properties of 
the input signal, and not of the invention perse; implicitly, there are generally 
components of the noise that are related to the signal, as admitted by the Specification, 
Page 4, Lines 25 to 34; 

"determining an enhancement signal by finding a difference between the 
distorted input signal and the enhanced output signal, whereby the enhancement signal 
attempts to offset the embedded corrupting signal" - S(n) is the distorted input signal 
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and y(n) is the enhanced output signal; an enhancement signal as a difference is 
represented by the summation terms on the right hand side of Equation (12) (column 5, 
lines 54 to 64: Figure 1); the enhancement signal, represented by the summation terms 
on the right hand side of Equation (12), is a filtering operation for spectrum postfilter 20, 
which filters the distorted input signal S(n) to improve sound quality ("to offset the 
embedded corrupting signal"), based upon linear prediction coefficients a, and c, 
(column 5, lines 31 to 59: Figure 1); 

"analyzing the enhancement signal" - compensation filter coefficient calculation 
circuit 35 receives linear prediction coefficients a, and c, of enhancement signal and 
outputs a compensation coefficient g, (column 5, line 65 to column 6, line 10: Figures 1 
and 3); 

"producing the enhanced output signal, based at least in part upon the analyzing 
step" - compensation filter 30 generates a transfer function for enhancing enhanced 
output signal y(n) by adaptively eliminating spectrum tilt to produce an additionally 
enhanced output signal g(n), where output signal g(n) is calculated based upon 
compensation coefficients q h which in turn were based upon linear prediction 
coefficients a, and c, from compensation filter coefficient calculation circuit 35 (column 6, 
lines 29 to 58: Figure 1). 

Regarding independent claim 13, Ozawa discloses a method of postfiltering a 
signal, comprising: 


Application/Control Number: 10/036,747 Page 4 

Art Unit: 2654 

"receiving a distorted input signal that includes an embedded corrupting signal, 
wherein the embedded corrupting signal is statistically related to the undistorted sound 
signal" - signal S(n) is a distorted input signal, in that it has a noise components , 
(column 5, lines 54 to 64: Figure 1); statistical properties of the signal are properties of 
the input signal, and not of the invention perse; implicitly, there are generally 
components of the noise that are related to the signal, as admitted by the Specification, 
Page 4, Lines 25 to 34; 

"estimating a first iteration enhanced output signal" - S(n) is the distorted input 
signal and y(n) is the enhanced output signal (column 5, lines 54 to 64: Figure 1); output 
signal y(n) represents "a first iteration enhanced output signal" in the sense that each of 
filters 20, 30, and 40 are further refinements of a desired output signal; 

"determining a first iteration enhancement signal by finding a difference between 
the distorted input signal and the first iteration enhanced output signal" - an 
enhancement signal as a difference is represented by the summation terms on the right 
hand side of Equation (12) (column 5, lines 54 to 64: Figure 1); the enhancement signal, 
represented by the summation terms on the right hand side of Equation (12), is a 
filtering operation for spectrum postfilter 20, which filters the distorted input signal S(n) 
to improve sound quality based upon linear prediction coefficients a, and c, (column 5, 
lines 31 to 59: Figure 1); 

"analyzing the first iteration enhancement signal" - compensation filter coefficient 
calculation circuit 35 receives linear prediction coefficients a, and c, of enhancement 
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signal and outputs a compensation coefficient q, (column 5, line 65 to column 6, line 10: 
Figures 1 and 3); 

"producing a second iteration enhanced output signal, based at least in part upon 
the analyzing step" - compensation filter 30 generates a transfer function for enhancing 
enhanced output signal y(n) ("producing a second iteration enhanced output signal") by 
adaptively eliminating spectrum tilt to produce an additionally enhanced output signal 
g(n), where output signal g(n) is calculated based upon compensation coefficients q„ 
which in turn were based upon linear prediction coefficients a, and c, from compensation 
filter coefficient calculation circuit 35 (column 6, lines 29 to 58: Figure 1); output signal 
g(n) represents "a second iteration enhanced output signal" in the sense that each of 
filters 20, 30, and 40 are further refinements of a desired output signal. 

Regarding independent claim 24, Ozawa discloses an apparatus for postfiltering 
a signal, comprising: 

"an enhancement circuit that receives the distorted input signal and produces a 
first iteration enhanced output signal" - spectrum postfilter 20, which filters the distorted 
input signal S(n) to improve sound quality based upon linear prediction coefficients a, 
and d (column 5, lines 31 to 59: Figure 1); S(n) is the distorted input signal and y(n) is 
the enhanced output signal (column 5, lines 54 to 64: Figure 1 ); spectrum postfilter 
"produces a first iteration enhanced output signal" in the sense that each of filters 20, 
30, and 40 are further refinements of desired output signals y(n) and g(n); 
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"a feedback circuit that uses the first iteration enhanced output signal to effect 
production of a second iteration enhanced output signal by the enhancement circuit" - 
compensation, filter 30 generates a transfer function for enhancing enhanced output 
signal y(n) ("producing a second iteration enhanced output signal") by adaptively 
eliminating spectrum tilt to produce an additionally enhanced output signal g(n) (column 
6, lines 29 to 58: Figure 1); output signal g(n) represents "a second iteration enhanced 
output signal" in the sense that each of filters 20, 30, and 40 are further refinements of 
desired output signals y(n) and g(n); 

"an output circuit that produces the enhanced output signal upon completion of at 
least one iteration cycle" - gain adjustment circuit 40 adjusts the gain after spectrum 
postfilter 20 and compensation filter 30 iteratively improve the output signal; gain 
adjustment circuit 40 produces a further enhanced output signal (column 6, lines 59 to 
61: Figure 1). 

Regarding claims 2, 14, and 25, Ozawa discloses: 

"the analyzing step comprises a step of determining a set of parameters from the 
enhancement signal" - compensation filter coefficient calculation circuit 35 receives 
linear prediction coefficients a, and c, ("a set of parameters") of the enhancement signal 
and outputs a compensation coefficient q, (column 6, lines 1 1 to 1 5: Figures 1 and 3); 

"the set includes a power of the enhancement signal, determined over a finite- 
support window" - an autocorrelation function calculation circuit 352 calculates an 
autocorrelation function R(m), which is the power of the impulse response h w (n)\ 
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impulse response h w (n) is a filter for producing the enhanced signal (column 6, lines 16 
to 29: Equation (13): Figure 3); the autocorrelation function R(m) is taken for a set 
sampling number Q, where Q is 20 or 40 (column 6, lines 1 1 to 15: Figure 3); thus, 
sampling number Q represents "a finite-support window" of samples. 

Regarding claims 3 and 15, Ozawa discloses gain adjustment circuit 40 adjusts a 
gain to equal power of the reproduced signal S(n) ("the power constrained by 
characteristics of the distorted input signal") (column 6, lines 59 to 61: Figure 1). 

Regarding claims 4, 6, 16, 18, and 27, Ozawa discloses optionally adding a pitch 
postfilter (column 7, lines 32 to 39); a pitch postfilter increases a pitch component of an 
output signal, or increases the periodicity. 

Regarding claims 5 and 17, Ozawa discloses: 

"the analyzing step comprises a step of determining a set of parameters from the 
enhancement signal" - an autocorrelation function calculation circuit 352 calculates an 
autocorrelation function R(m), which is the power of the impulse response h w (n) (column 
6, lines 16 to 29: Equation (13): Figure 3); 

"possible values for at least some of the set are constrained by characteristics of 
the distorted input signal" - gain adjustment circuit 40 adjusts a gain to equal power of 
the reproduced signal S(n) ("the power constrained by characteristics of the distorted 
input signal") (column 6, lines 59 to 61: Figure 1). 

Regarding claim 7, Ozawa discloses compensation filter 30, which acts as 
"feeding-back" an enhanced output signal y(n) to provide an additionally enhanced 
output signal g(n) (column 5, line 65 to column 6, line 58: Figure 1). 
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Regarding claims 8 and 26, Ozawa discloses gain adjustment circuit 40 adjusts a 
gain to equal power of the reproduced signal S(n) ("possible values for the power is 
constrained") (column 6, lines 59 to 61 : Figure 1 ); gain adjustment circuit 40 is an 
additional iteration for iteratively enhancing an output signal. 

Regarding claims 9 and 19, Ozawa discloses the autocorrelation function R(m) is 
taken for a set sampling number Q, where Q is 20 or 40, for n = 0 to Q - 1 - m (column 
6, lines 1 1 to 15: Figure 3); thus, Q represents a number of samples taken forward in 
time from time n = 0. 

Regarding claims 11, 21, and 28, Ozawa discloses noise is quantization noise, 
which is produced by encoding a voice signal ("an artifact of encoding and decoding") 
(column 1 , lines 14 to 25). 

Regarding claims 12 and 23, Ozawa discloses a method for calculating transfer 
functions of spectrum postfilter 20, compensation filter 30, and gain adjustment circuit 
40 for enhancing an output signal (Figure 1), which calculations are implicitly performed 
as instructions on a processor. 

Regarding claims 22 and 29, Ozawa discloses spectrum postfilter 20, 
compensation filter 30, and gain adjustment circuit 40 for enhancing an output signal 
operate on identical signal portions (Figure 1). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 10 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Ozawa in view of Bialik et a/. 

Ozawa suggests autocorrelation function R(m) is taken for a set sampling 

# 

number Q, where Q is 20 or 40, for n = 0 to Q - 1 - m. (Column 6, Lines 1 1 to 15: 
Figure 3) Thus, Q represents a number of samples taken forward in time from time n = 
0. However, Ozawa omits determining an amount of backward-in-time sample- 
sequences. Bialik et al. teaches a pitch postfilter, where samples are taken from 
present frame buffer 25 and prior frame buffer 26. Data can be taken from previous 
subframes 20d, 20c, and 20b, and from future subframes 20e, 20f, and 20g. (Column 
2, Line 65 to Column 3, Line 1 1 : Figure 2) The objective is to provide a pitch postfilter 
that utilizes future and past information for at least some of the subframes to improve 
performance. (Column 1 , Lines 31 to 49) It would have been obvious to one having 
ordinary skill in the art to take both backward-in-time sample-sequences and forward-in- 
time sample-sequences as taught by Bialik et al. in the postfiltering method of Ozawa 
for the purpose of providing better performance by utilizing future and past information 
for a pitch postfilter. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Martin Lerner whose telephone number is (703) 308- 
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9064. The examiner can normally be reached on 8:30 AM to 6:00 PM Monday to 
Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richemond Dorvil can be reached on (703) 305-9645. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 


Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 


872-9306. 
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Martin Lerner 
Examiner 
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